1. Background {#sec105873}
=============

The emergence of laparoscopic surgery decreased surgical exposure or trauma, manipulation of the intestines and the need for peritoneal incision. Furthermore, postoperative ileus and fasting duration and in-patient stay have been significantly diminished due to laparoscopy ([@A26414R1]). Another advantage of laparoscopic surgery is a significant reduction in postoperative pain and hence the need for increased doses of analgesics. Pain after laparoscopy results from stretching of the intraabdominal cavity, peritoneal inflammation and phrenic nerve irritation caused by residual carbon dioxide in the peritoneal cavity ([@A26414R2], [@A26414R3]). The intensity and duration of postoperative pain is less after laparoscopic surgeries compared to laparotomy; however, moderate to severe pain could also exist ([@A26414R4]). On the other hand, gynecologic diagnostic laparoscopy is currently considered a relatively minor operation and has been classified as a day-case surgery; yet an important factor limiting recovery is postoperative pain ([@A26414R5]).

Considering varied mechanisms of post-laparoscopy pain, a safe multimodal perioperative analgesic regimen that provides effective pain relief with minimal side effects is required. This pain can be reduced by early administration of analgesics, generally before awakening from general anesthesia ([@A26414R6]-[@A26414R9]). Preventive analgesia includes any intraoperative analgesic agents/techniques able to control pain-induced sensitization of the central nervous system and decrease the development of any persistent pain ([@A26414R2], [@A26414R10], [@A26414R11]).

Paracetamol (acetaminophen; N-acetyl-p-aminophenol) is a non-opioid analgesic devoid of risks related to opioids. Its clinical effects arise most likely from central action and intravenous administration provides rapid and predictable therapeutic plasma concentration ([@A26414R12], [@A26414R13]). The postoperative use of paracetamol has been shown to decrease acute pain after various surgical procedures ([@A26414R12], [@A26414R13]). Intraperitoneal (IP) administration of some drugs can be effective for relief of pain after laparoscopic surgery; local anesthetics and opioids can be given intraperitoneally ([@A26414R11], [@A26414R14], [@A26414R15]). Bupivacaine is an amide-type local anesthetic capable of producing prolonged analgesia ([@A26414R16]). Meperidine has local anesthetic action on peripheral nerves in vivo. Multimodal analgesic regimens, i.e. administration of multiple analgesics rather than a single analgesic for minimizing the postoperative requirement, would allow more prompt postoperative recovery and therefore retaining normal daily activities. The combination of these two agents, used locally, may have some beneficial analgesic effects without any complication associated with the administration of intravenous drugs, especially IV opioids ([@A26414R13]).

2. Objectives {#sec105874}
=============

The aim of this study was to compare analgesic effects of early premedication of two regimes with IV paracetamol and IP bupivacaine-meperidine to prevent pain following laparoscopy.

3. Patients and Methods {#sec105875}
=======================

This randomized, double blind and placebo-controlled clinical trial was performed in Alzahra Obstetrics and Gynecology educational Hospital of Tabriz. The research protocol code was 92138 and the Registration ID in IRCT was IRCT2013072810765N4. After approval of the study from ethical committee of Tabriz University of Medical Sciences and obtaining informed written consent, 90 patients with ASA physical status I and II, aged 19 - 41 years, scheduled for Gynecologic Diagnostic Laparoscopy under general anesthesia, were randomly allocated to two groups (group B + M, n = 45; group P, n = 45). Sample size calculation was performed using a 2-sided significant level of 0.05 and a power of 80% with 40% accuracy. In this study, P was calculated as 0.5 for Bupivacaine--Meperidine group and 0.9 for Paracetamol group. Patients with hepatic, vascular, metabolic or cardiac diseases and addiction to any drug or medication were excluded. Any patient with contraindications to meperidine, local anesthetics or paracetamol and any procedure longer than 1.5 hour were excluded. Patients were randomized according to a table of random numbers and the results were kept in sealed envelopes opened at induction time. A questionnaire including demographic, perioperative and postoperative characteristics was completed for each patient. After establishment of routine monitoring, including ECG, SpO~2~, noninvasive blood pressure control and capnography, all patients received 5 mL/kg Ringer. A standardized total intravenous anesthesia technique (TIVA) was used for all patients. Both groups received midazolam 0.05 mg/kg, fentanyl 2 μg/kg as premedication. Then, anesthesia induction was performed with propofol 1 - 2.5 mg/kg and atracurium 0.5 mg/kg. Subjects were intubated at minimum possible time using a suitable size tracheal tube or LMA and were connected to a ventilator with O~2~ 50% in air. Ventilation was adjusted to keep ETCO~2~ between 30 and 40 mmHg. No opioids were administered during the maintenance period. Anesthesia was maintained with propofol infusion 50 - 75 mg/kg/h. Residual effects of atracurium were reversed with neostigmine and atropine.

Diagnostic laparoscopy was performed in the usual manner with two reusable trocars. Carbon dioxide was used for insufflation. Intraabdominal pressure was maintained below 13 mmHg. Group B + M received intraperitoneal infiltration of 40 mL of bupivacaine 0.25% with meperidine 50 mg, and group P received equal volumes of normal saline through abdominal trocar at the end of procedure. Ten minutes before the end of operation, group P received infusion of paracetamol 1000 mg in 100 mL normal saline during 15 minutes and group B + M received infusion of equal volumes of only normal saline intravenously. For blinding the study, all drugs were prepared in covered syringes by a person other than the one administering the drugs. At the end of procedure, carbon dioxide was evacuated from the peritoneal cavity and trocars were removed. Pain intensity was assessed in PACU (10 minutes after patient's arrival to PACU) and at 1, 2, 4, 8, 12 and 24 hours after the operation using Visual Analogue Scale (VAS) ranging from no pain (0 cm) to the worst possible pain (10 cm). Prior to the operation, patients were instructed on how to use VAS. If the VAS score was greater than 4, the patient was given 0.5 mg/kg IM meperidine and if the VAS score was 3 or 4, received rectal diclofenac suppositories (75 mg). The time to the first analgesia administration and total analgesic requirements in the first 24 hours were recorded. Postoperative complications, e.g. nausea and vomiting, shivering, respiratory depression or sedation, were controlled and recorded. Statistical analysis was performed using standard parametric and non-parametric statics. Independent sample t-test was used for parametric and Mann-Whitney U-test for nonparametric qualitative parameters. Qualitative data were compared with Chi-square test. All data were analyzed using SPSS version 17 (Version 17, Chicago, IL). P \< 0.05 was considered statistically significant.

4. Results {#sec105876}
==========

Of 95 subjects entering the study, 5 were excluded at the beginning of study, 3 from group B + M and 2 from group P due to chronic pain and use of NSAIDs, uncontrolled hypertension or elevated blood sugar, respectively. One patient had a condition that required operative laparoscopy. There were no significant differences regarding age or weight between the studied groups. In addition, there were no differences in the duration of operation ([Table 1](#tbl27176){ref-type="table"}).

###### Clinical Characteristics and Operative Time in the Two Groups ^[a](#fn26215){ref-type="table-fn"}^

  Variable                Group B+M ^[b](#fn26216){ref-type="table-fn"},[c](#fn26217){ref-type="table-fn"}^   Group P ^[c](#fn26217){ref-type="table-fn"},[d](#fn26218){ref-type="table-fn"}^   P Value ^[e](#fn26219){ref-type="table-fn"}^
  ----------------------- ----------------------------------------------------------------------------------- --------------------------------------------------------------------------------- ----------------------------------------------
  **Age, y**              29.00 ± 6.18                                                                        29.93 ± 6.48                                                                      P = 0.48
  **Weight, Kg**          68.8 ± 9.19                                                                         68.22 ± 9.19 kg                                                                   P = 0.57
  **ASA class**           1.070 ± 0.25                                                                        1.09 ± 0.28                                                                       P = 0.205
  **Surgery time, min**   49.44 ± 7.62                                                                        53.11 ± 7.25                                                                      P \> 0.05

^a^ Data are summarized as Mean ± Standard Deviation.

^b^ Group B + M: Bupivacaine + Meperidine.

^c^ n = 45.

^d^ Group P: Paracetamol.

^e^ P \< 0.05 is considered significant.

###### Comparison of Postoperative Pain Scores Between the Two Groups ^[a](#fn26220){ref-type="table-fn"},[b](#fn26221){ref-type="table-fn"},[c](#fn26222){ref-type="table-fn"}^

  VAS             Group B + M   Group P       P Value
  --------------- ------------- ------------- ---------
  **1 h later**   2.31 ± 0.66   2.37 ± 0.63   0.951
  **2 h later**   2.75 ± 0.98   3.55± 1.40    0.002
  **4 h**         2.60 ± 0.65   3.46 ± 1.01   0.001
  **8 h**         1.53 ± 1.32   2.02 ± 1.03   0.034
  **12 h**        1.11 ±0.43    0.11 ± 0.51   0.513
  **24 h**        0.02 ± 0.14   0.06 ± 0.33   0.551

^a^ n = 45.

^b^ P \< 0.05 is considered significant.

^c^ Data are summarized as Mean ± Standard Deviation.

The need for further analgesia was examined by measuring the number of patients who received either meperidine or diclofenac. Of note, 36.40% and 39.21% of patients in group B + M received supplementary meperidine and Diclofenac, respectively or both; whereas, 63.60% and 61.36% of patients in group P received supplementary meperidine and Diclofenac, respectively. In group P, 15.2% of all patients received both diclofenac and meperidine according to VAS at the time of its assessment. Number of patients who received meperidine in group P was higher than group B + M (27 vs. 21) (P \< 0.0001). The average dose administered in those who received diclofenac in group P was higher than group B + M (275 mg vs. 225 mg) (P = 0.0001).

No statistically significant difference in VAS scores could be observed at VAS hours 1, 12, 24 between the two groups. Interestingly, VAS scores at hours 2, 4 and 8 were significantly less in group B + M compared to group P (P = 0.002, P = 0.001, P = 0.034, respectively). Further evaluation using Chi-Square test revealed that the overall difference between groups was significant; patients in group B + M had lower VAS compared to group P (P \< 0.001) ([Table 2](#tbl27177){ref-type="table"}).

Patients in group B + M required a total of 25.49 mg supplementary meperidine; whereas, patients in group P required a total of 30.42 mg supplementary meperidine (P = 0.03). The time to first analgesia requirement was also different between the two groups (78 vs. 60 min for B + M vs. P, respectively); however, the difference was statistically insignificant.

The number of patients who had postoperative nausea and vomiting was 8 in the group B + M (17.8%) and 7 (15.6%) in the group P; the difference was not statistically significant. Two patients in group B + M (4.4%) and 6 patients in group P (22.2%) had sedation (1-2 of Aldrate score system). Eight patients in group B + M and 6 patients in group P experienced shivering.

5. Discussion {#sec105877}
=============

In the present study, administration of intraperitoneal bupivacaine + meperidine resulted in significantly lower pain scores than IV paracetamol, especially at early postoperative stages. Furthermore, additional analgesic requirement was significantly lower in bupivacaine + meperidine group subjects indicating the efficacy of this combination in reducing postoperative VAS and additional analgesic requirement.

Parsanezhad et al. in a comparative double-blind randomized study conducted on 134 female subjects undergoing diagnostic laparoscopy reported a significant pain relief both at early stages and 24 hours after the operation when bupivacaine was instilled in the peritoneal cavity and lidocaine was infiltrated into the trocar site. They recommended irrigation of bupivacaine to both hemi-diaphragm and pelvis at the completion of procedure ([@A26414R17]). In this study, we used bupivacaine and meperidine intraperitoneally to achieve additional analgesic benefits from the combined effect of a local anesthetic with an opioid agonist. The effects of meperidine in our study may have been due to its systemic activity. The effects of meperidine appear to be produced by its actions on two independent pathways: the opioid receptor pathways, which induce analgesic action and the sodium channels, which are responsible for its local anesthetic action ([@A26414R13], [@A26414R17]).

In a study by Colbert and colleagues, the effect of intraperitoneal bupivacaine-meperidine was compared with the combination of intraperitoneal bupivacaine and IM meperidine for postoperative analgesia in 100 patients undergoing laparoscopic tubal ligation. In their study, administration of intraperitoneal meperidine resulted in significantly lower pain scores than the equivalent dose of meperidine administered IM. Although significant differences were observed in pain scores, no significant differences were observed for the time to additional analgesia and additional analgesia required during the study. They concluded that combination of IP bupivacaine-meperidine was better than the combination of intraperitoneal bupivacaine and IM meperidine for the relief of postoperative pain in women after laparoscopic tubal ligation ([@A26414R18]).

In our study, the pain scores were significantly lower in patients who received intraperitoneal bupivacaine--meperidine in comparison with females who received paracetamol. In a study by Hemida et al. the analgesic efficacy of intraperitoneal ropivacaine plus intravenous paracetamol was compared with single intravenous paracetamol for laparoscopic cholecystectomy; it was concluded that this combination provides a superior analgesia ([@A26414R19]). In contrast, Gousheh et al. showed that although intravenous paracetamol resulted in a better pain relief quality, it was not a suitable sole analgesic for moderate pain control in acute phase following surgery ([@A26414R20]). Moreover, the survey of Jabbour-Khoury et al. focusing on different intraperitoneal and intravenous routes for pain relief after laparoscopy, indicated that a multimodal approach for pain management is best achieved with combination of intraperitoneal infiltration and intravenous route ([@A26414R21]). Likewise, our study revealed that intravenous administration of one drug such as paracetamol is not sufficient to control relatively severe pain after laparoscopy and a combination therapy including intraperitoneal infiltration of medications with different analgesic mechanisms appears to have much better pain relief with less additional analgesic requirement, especially opioids requirement which in turn could lead to undesirable complications. The limitation of our study was that although it was conducted on diagnostic laparoscopy procedures, the final diagnosis of some patients was endometriosis. Consequently some patients underwent ovarian cauterization. Therefore, the severity of pain could have been slightly different between patients, limiting the accurate assessment of pain scoring.

Administration of intraperitoneal bupivacaine-meperidine after diagnostic gynecologic laparoscopic procedures was more effective in pain control than IV paracetamol, especially in the first six hours postoperatively. This combination is simple to use and it significantly decreases early postoperative pain, reducing the need for additional postoperative analgesics.
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